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Abstract—The fourth industrial revolution combines cyber-
physical systems with manufacturing processes, enabling 
industries to automate and maintain their production in real 
time. Smart technologies open new global markets and increase 
global economy, however there are some challenges associated 
with the implementation such as lack of skilled manpower, social 
inequality, potential disruption in labor market, cyber-risks, etc. 
This paper investigates the opportunities and challenges 
associated with the adoption and implementation of smart 
factory in South Africa using extensive review of available 
literatures, which is triangulated using a single case study. It was 
observed that the current adoption of smart technologies is low. 
South African manufacturing industry and existing workforce 
will require upgrades to match skills required for smart factory. 
Smart factory may displace specific labor force with automation, 
however it will also create new types of jobs. Some industries are 
already using flexible production and producing customer-
specific goods, which indicates that these industries will easily 
transform to mass customization. Cyber-risks and privacy issues 
of digital revolution provides a platform for existing ICT 
professionals to engage in R&D, as well as create new jobs 
related to development of security systems and software. 
Industries and people are showing certain level of acceptance, 
however they are yet to fully engage in smart factory. 
Keywords: Industrial revolution, Smart factory, 
Opportunities, Challenges, South Africa. 
I. INTRODUCTION 
Before industrialization, humans mostly relied on muscle 
and animal power to produce their daily requirements such as 
food, clothes and furniture, which were mostly manufactured 
in homes or small shops using hand tools. People lived in rural 
communities and their income was mostly dependent on 
agriculture [1]. Since late 18th century, humans have witnessed 
major transformation of society through three major industrial 
revolutions. These revolutions transformed societies towards 
industry based economy through the introduction of the use of: 
(i) power driven machines run by steam and electricity; (ii) 
mass production systems; and (iii) computers and internet.  
In recent years, the fourth industrial revolxution is 
emerging as a result of current trend in automation of 
manufacturing processes and data exchange. This revolution, 
also known as industry 4.0, is based on the creation of smart 
factory or smart industry, through the use of Internet of Things 
(IoT), cyber-physical systems (CPS), cloud computing to 
communicate with physical, digital and biological worlds and 
control manufacturing in real time [2-4]. A survey research 
conducted in 2016 with over 2000 companies from 26 
countries revealed that 33% of those companies were already 
digitalized and currently in advanced stage, which is expected 
to increase over 70% by 2020 [5]. As a result of using digital 
technologies, those companies reported the annual cost 
reduction and revenue increment of 3.6% and 2.9%, 
respectively.  
Smart industry provides a great potential to connect people 
around the world and enhance the efficiency of business and 
organizations. The revolution is critical in improving supply 
chain, drop logistics, open new global markets and develop 
economic growth, and improve quality of life. Digitalization of 
manufacturing processes reduces operational lead times, 
improves product quality, and increases utilisation [5]. Since it 
replaces human workforce with machines to run routine tasks, 
a sustainable manufacturing of high quality products becomes 
possible with the smart industry [6]. Some of the challenges 
associated with the implementation of this revolution include 
(i) lack of accessibility and affordability of technology and 
web; security issues; (ii) loss, inequality and potential 
disruption of labor market; reliability and stability issues; (iii) 
lack of skilled work force; (iv) income disparity; (v) social 
instability; (vi) lack of standard and regulations, etc. [2-3]. The 
fundamental challenges associated with the complex 
interactions among the physical, cyber and biological systems 
include holistic understanding, social acceptance, specialized 
education systems, and security [7].  
At least fast and stable networking system, standardized 
steps and strong cyber security measures are the prerequisites 
for establishing smart industry [6]. In addition, it is essential to 
establish Industry 4.0 physical learning factory in academic 
and technical institutes to provide practical knowledge on CPS 
to the students [8], which will help produce skilled 
professionals. To stay competitive in global business 
environment, South Africa also needs to adapt and move 
towards digital transformation. For successful establishment of 
smart factory in the country, it is essential to identify 
opportunities and risks associated with this transformation first. 
This study explores the opportunities and challenges associated 
with embracing smart factory in South African industrial 
sector. The audience of this paper include academicians, 
business community, and policymakers. 
II. BACKGROUND ON INDUSTRIAL REVOLUTION 
The ways of manufacturing have transformed from time to 
time in order to embrace the needs to adapt suitable 
technologies in order to increase flexibility in production of 
goods and improve the economy as well as living standards. 
These transformations in the ways of manufacturing processes 
and products have been termed as industrial revolutions. Figure 
1 provides the timeline and major highlights of these industrial 
revolutions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Timeline and Highlights of Industrial Revolutions 
Human societies have witnessed major industrial 
revolutions that have enabled humans to transform from 
agriculture-based economy to industry-based economy. These 
revolutions introduced powered machines, mass production, 
electronics and computers that changed the way of 
manufacturing, from small home based products to ever-
increasing volume of variety of products. The current trend of 
application of CPS in the industrial sector has contributed 
towards the emergence of industry 4.0 or smart factory. 
Inventions of new energy systems and new communication 
techniques have contributed to the economic transformations of 
human societies.  
A. First Industrial Revolution 
The first industrial revolution started in Britain during the 
end of 18th century, which transformed an agrarian based 
economy into industry based economy. This transformation 
occurred mainly due to the technological advances [9] required 
to increase the production of British products to meet the 
increasing demand of the growing population.  
This revolution witnessed the establishment of factory or 
industry that used new manufacturing processes and techniques 
by replacing hand tools with power machines. The revolution 
brought mechanical innovations with the help of steam-
generated power that facilitated the mechanization, mainly of 
iron and textile industries [1]. Textile previously being weaved 
manually in hundreds of homes was brought under a single 
roof, known as a factory, where machines replaced hand tools. 
The stable society and availability of coal and iron ores in 
Britain contributed towards the first industrial revolution. 
The first industrial revolution resulted in the growth of 
production - both agricultural and industrial cost remained low, 
which resulted in the expansion of economy and improvement 
of living standards [10]. Even though the living standards of 
some merchants improved, the living conditions of the working 
classes remained poor. The introduction of steam power also 
improved transportation of goods through the replacement of 
animal carts with steam driven vehicles, such as railways. 
Furthermore, communication became much easier with the 
invention of telegraph [1]. 
B. Second Industrial Revolution 
The first industrial revolution spread from Britain to other 
European nations, and to the United States. The experience of 
iron industries, steam locomotives and telegraphic 
communication continued to improve [9] and led to a wave of 
technological inventions [11]. 
The growth of existing industries and expansion of new 
ones led to the second industrial revolution during the end of 
19th century. This revolution was fuelled by the rapid 
territorial expansion and urbanization in the United States [12]. 
The revolution witnessed innovations, such as mass production 
of steel, generation of electricity which enabled the 
electrification of the industry, and petroleum chemicals which 
enabled the development of internal combustion engines and 
led to the introduction of automotive vehicles and planes [11].    
The second industrial revolution enabled scaling up of 
manufacturing products with mass production principle using 
assembly lines mastered by Henry Ford which improved 
coordination between machines and labor [13]. The rapid 
growth of productivity lowered the prices of products and thus 
increased the economic growth. Industrialized nations enjoyed 
improved living standards, however use of machines displaced 
many workers and created unemployment. 
C. Third Industrial Revolution 
The mass production and automation continued to grow 
while transportation cost continued to decrease, which enabled 
globalization and lower the labor costs [13]. The advancement 
of information and communication technologies (ICT) 
dominated by electronics and computers led to the third 
industrial revolution, also known as digital revolution, during 
the end of the 20th century.  
This revolution is characterized by the development of 
semiconductors, internet and information industry [9], and 
shifting towards the renewable or green energy sources from 
fossil fuel sources to mitigate climate change. The use of 
computers replaced tedious and repetitive labor [14], which has 
drastically reduced the time and effort required by the workers. 
The information technology has enabled high-level of 
automation.  
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D. Fourth Industrial Revolution 
The advancement in digital revolution has connected more 
and more people to the web and brought them together as an 
interconnected global system. The digital revolution enables 
creating a virtual world from where the physical world can be 
steered at a real time. CPS led towards the unfolding of the 
fourth industrial revolution. The fourth industrial revolution is 
powered by smart production, IoT, big data and cloud 
computing, robotics, artificial intelligence (AI), 3D 
manufacturing, etc. (Figure 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Elements of Fourth Industrial Revolution 
Whilst the fourth industrial revolution seems to appear as 
an add-on to the third industrial revolution, it has three distinct 
features: (i) velocity – it is evolving exponentially; (ii) scope 
(breadth and depth) – it combines multiple technologies and 
transforms traditional manufacturing methods to the digital 
revolution; and (iii) systems impact – it is creating major shift 
and transformation in every business, industries and societies 
in the world [2-3]. Developed economies, such as Europe and 
North America, and emerging economies, such as China, have 
already started to shift their manufacturing-based economy to 
innovation-based economy [15]. 
Robots are becoming more flexible and are capable of 
conducting more complex tasks [13]. The advancement in 
network communication between virtual and physical world 
has enabled flexibility to manufacturing ways in terms of 
locations, processes, and scale and customization of the output. 
Smart factory utilizes intelligent machines and network 
systems to communicate without much intervention from the 
humans. These smart factories are envisaged to form smart 
cities powered by renewable energy sources, such as solar, 
wind and geothermal. 
III. METHODOLOGY 
A desk research strategy was used to identify and discuss 
the challenges and opportunities associated with the 
implementation of smart industry in South Africa. The study 
included a comprehensive review of relevant literature 
obtained from secondary sources, such as reference books, 
news articles, journal articles, and internet sites. These 
secondary sources were searched using specific keywords such 
as industrial revolution, industry 4.0, smart industry, smart 
factory, manufacturing sector in South Africa, etc. The 
collected information were analysed, and categorized and 
discussed under specific themes. The findings were then cross 
triangulated with the information collected from one of a 
leading automation companies in Johannesburg.  
IV. ANALYSIS AND DISCUSSION 
The information collected from literatures were grouped 
into three themes, which are discussed in following sections. 
The first theme discusses the basic drivers of the fourth 
industrial revolutions, the second theme discusses the 
challenges and opportunities of implementing fourth industrial 
revolutions in South Africa, and the third theme presents the 
findings from a South African case study. 
A. Drivers of the Fourth Industrial Revolutions 
The major drivers of the fourth industrial revolutions can be 
categorized into three groups (Figure 3): physical, digital, and 
biological [3, 16].  
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Drivers of the Fourth Industrial Revolution. 
Physical technology includes autonomous vehicles, 
robotics, and 3D printing. Autonomous vehicles are self-
driving vehicles, which includes driverless cars and drones. 
Robots are becoming more adaptive and flexible, and therefore 
the use of robots has been extended from automotive industries 
to precision agriculture and nursing. 3D printing, also known 
as additive manufacturing, can produce customized products 
easily and eliminates extra costs required to purchase specific 
machines. 3D printing is successfully being applied in 
aerospace, medical and automotive industries. The outcomes of 
physical technology are tangible and provide direct impacts on 
everyday activities.  
Digital technology is the key to the fourth industrial 
revolution. It includes IoT, AI, big data, and digital platforms 
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[16].  IoT connects physical devices to internet or each other, 
which enables to collect and analyse information, and create an 
action. Therefore, IoT is very important in monitoring and 
controlling homes, security, health, etc. AI and machine 
learning has enabled computers and machines to achieve high-
level performance through adaptive learning from reliable and 
repetitive decisions. Big data is the huge volume of data 
coming from variety of resources which is soaring every 
second, and cloud computing provides platform and software 
applications to big data. Digital platforms are the cost effective 
way of providing products and services, for instance Uber 
provides taxi service without physically owning a single 
vehicle.    
Biological technology includes genetics, editing biology 
and neuroethologies. The advancement in technology has 
enabled scientists to lower the cost and increase the ease and 
accuracy of gene sequencing. The editing of biology enables 
creating genetically modified plants and animal cells. The 
application of genetic engineering has assisted in increasing 
agricultural yield and effective healthcare. Neurotechnology 
enables to mointor brain activity and its interaction with the 
outside world, thus it is useful in education, communication, 
military and medical applications.  
B. Challenges and Opportunities of Fourth Industrial 
Revolutions in South Africa 
The emergence of the fourth industrial revolution has been 
envisaged to bring unprecedented changes in businesses, 
nations, and individuals, which might even be disruptive in 
nature. This revolution may have major impacts on 
manufacturing processes, production output and scale, 
economy, employment, society, and policies and regulations. 
Table 1 briefly describes the potential impacts of the 
revolution. The challenges and opportunities associated with 
adopting and implementing smart factory in South Africa are 
discussed in the following sub-sections:  
TABLE I.  POTENTIAL IMPACTS OF THE FOURTH INDUSTRIAL 
REVOLUTION [2-3, 16] 
Category Impacts 
Business 
 Introduction of new technologies may create major 
shifts in both supply and demand sides. 
 Manufacturing processes will see a major change as 
cyber-physical system will control and monitor 
manufacturing on real time. 
 Data-enhanced products will enable after purchase 
maintenance, e.g. online updates of softwares. 
 Data-enhanced services will enhance collaboration 
between business entities. 
 Mass customization and individualised products. 
 Smart production with networking of production lines 
from production till delivery and customer service. 
 Use of digital platforms to do business and easily be 
accessible to customers through mobile devices. 
Economy 
 Provides opportunity to grow global economy by 
bringing producers and customers around the world 
together thereby increasing the demand for the 
products/services. 
 Restructuring the nature of work and workforce from 
conventional business to cloud based innovative 
business. 
Category Impacts 
 Increase in production efficiency as smart production 
systems help reduce labor and time. 
 The global value chain of outsourcing jobs to under- 
developed and developing economies will shift to 
developed economies possessing capital and 
advanced technologies. 
Society 
 Social inequality may arise as technological 
advancments replace capital for labor. Entities with 
intellectual or physical capital will have great 
advantaged compared to those who offer low-skilled 
labor. 
 Digital and social media will influence the civic 
behaviour of people in the community.  
Employment 
 As new smart industries will create fewer jobs and 
existing industries will move toward automation, 
workers will be unemployed or will require to 
rellocated their skills. 
 Demands for newer products and services will create 
new businesses and industries, which will open  
employment opportunities.  
Government 
 E-governance will enable engagement with people,  
provide greater transprancy and improve overall 
performance. Regulatory agencies will face strong 
challenge to adjust with the fast pace of technological 
changes. 
 As digital transformation sees no boundary and 
enables nations to develop autonomous weapons, the 
national and international security must be very 
precise and be able to handle the conflicts delicately. 
Individual 
 Technological advancemants will impact human 
identity, career and skills, ways of communicating 
and shaping relationships, life span and health. 
 Digital communication and network connections 
require sharing information, hence privacy is a great 
concern.  
 
1) Infrastructure and Technology 
South Africa has a strong manufacturing base supported by 
well-developed infrastructure. The manufacturing sector 
contributes about 13% of the country’s GDP [17]. Even though 
South Africa has established manufacturing sector, the country 
is underprepared for smart factory because the level of smart 
technologies remains largely at a foundation stage and 
manufacturers are yet to explore these technologies [15]. The 
use of smart technologies such as cloud computing, advanced 
sensors, robotics and 3D printing are limited, mainly due to 
cost factor. However, advanced analytics and robotics has 
already been adopted in few industries, such as automotive, 
and South African healthcare sector which is quite equipped 
with modern medical equipment and technology [18]. A strong 
interest on adopting advanced technologies can be observed 
among South African manufacturers. 
The old infrastructures systems will require upgrading to 
convert them to smart factories, which will need substantial 
amount of investment. However, this provides an opportunity 
for the investors to establish brand new smart factory. Another 
issue that may hinder adoption of smart factory is the frequent 
shortage of electricity in South Africa. This again provides an 
opportunity to explore renewable source of energy, such as 
solar and wind power, to provide access to electricity and 
support smart factory. 
Not every South African citizen have access to the digital 
technology and network connectivity, which is the foundation 
of the fourth industrial revolution. By the end of 2017, the 
internet penetration was reported to reach 40% [19]. This poses 
a great challenge for South African entrepreneurs and 
businesses to adapt and start smart production. However, this 
provides telecommunication sector an opportunity to expand 
their services to everyone and reach every corner of the nation.  
Digital transformation requires conducting Research and 
Development (R&D) of several innovative activities, such as 
virtual design and simulation of manufacturing plants and 
production processes, before physically developing the plant 
and process. This provides R&D scope to national authorities 
(e.g. Department of Science and Technology, DST; 
Department of Trade and Industry, DTI), research institutes 
(e.g. Council for Scientific and Industrial Research, CSIR), and 
universities. Few businesses and consultancies have already 
initiated offering prototypes and designs of smart technologies 
to the clients in the country. 
2) Workforce and Employment 
The advanced automation in smart factory will substitute 
labor with capital and may cause disruption in labor market. 
However, the displacement of labor will mostly depend on the 
technical feasibility of activities rather than occupations. For 
instance, welding and soldering activities in manufacturing 
industries have high potential for automation, whereas human 
resourcing and decision making have low potential.   
In 2018, the world is expected to spend $108 billion dollars 
on drones and robotics - a growth of 22% over 2017, which 
will further increase to 52% by 2021 [20]. More than 70% of 
this spending on robots is expected to come from industrial 
robotics, whereas spending from retail and wholesale industries 
are also forecasted to grow at a faster rate. There is a huge 
concern about robots displacing humans, however automation 
will mostly complement humans for repetitive works in order 
to save time, alleviate safety concerns, and increase output. 
People will still be required to design, program and maintain 
robots, as well as to manage new operations. It is unlikely that 
the robots and AI will replace people in near future [21]. 
According to PwC, about 73% of the people surveyed in 
selected countries around the world think that technology will 
never be able to replace humans [22]. In fact, the digital 
transformation will create new categories of jobs such as data 
scientist – works with big data, crowdworker – works on online 
platforms, etc. [23 – 24].  
In South Africa, the unemployment rate has been gradually 
increasing and has reached 27.7% in 2017 [25]. The current 
economy of South Africa depends on labour-intensive 
industries than innovative or creative industries. The workforce 
in these labour-intensive industries are low-skilled or semi-
skilled labour. During digital transformation, this workforce 
will face tough challenges to work with advanced machines 
and robotics. Therefore, existing industries need to embrace 
and upgrade to new ways of working with digital revolution, 
and arrange training for their employees to acquire new skill 
sets which will need investment. Even though industries accept 
the global trend of digital transformation, both industries and 
workers are yet to change their mind set towards smart 
production.  
There are well-educated professionals available in South 
Africa, including IT specialists and big data analysts. However, 
the country still has an acute shortage of skilled manpower in 
the area of CPS. A number of relevant stakeholders such as 
industrial sector, research institutes, and universities, are 
already emphasizing and looking at digital transformation. This 
provides an opportunity for these sectors to involve in training 
existing workforce on how to operate smart technologies and 
hence develop digital workforce. There is a huge opportunity 
for people from manufacturing and ICT sector to engage in 
R&D, as well as industrial and government sectors to invest on 
these R&D activities [7]. Furthermore, the schooling and 
education system can be revamped to include smart production 
concepts and critical thinking. 
3) Government Policies and Regulations 
Government policy and regulation framework will 
determine the development of infrastructure, technologies and 
workforce needed to exploit the opportunities presented by 
embracing the smart production systems. The policymakers 
and regulators face challenging task to: (i) embrace the 
opportunities of potential growth; (ii) encourage investment; 
(iii) minimize risks; and (iv) improve the employment [26].  
South Africa has a sound policy framework on technology 
and R&D [27]. The core objectives of the National R&D 
Strategy of South Africa is to achieve: (i) enhanced innovation; 
(ii) transformation of human resources; and (iii) effective 
government system and infrastructure for science and 
technology [28]. The strategy also emphasized on the need to 
focus on Networks and Centres of Excellence, as well as 
attracting talent towards ICT and biotechnology through 
research funds.  
A white paper on South Africa’s National e-Strategy was 
published in November 2017, which discusses the importance 
of ICT in the growth and new developments of the country 
[29]. According to the white paper, the National Development 
Plan Vision 2030 states, “a single cohesive National e-Strategy 
is essential to ensure the diffusion of ICTs in all areas of 
society and the economy. ICT as an enabler, can speed up 
delivery, support analysis, build intelligence and create new 
ways to share, learn and engage”. The long term view of ICT 
initiatives is transition from the current economy to digital 
economy through the development of technologies that: (i) 
enable South African industries to develop local content and 
applications; (ii) can be transferred to local industry; and (iii) 
disrupt entire industries creating new businesses and markets. 
The critical issues towards the successful implementation of 
ICT includes enabling policies, infrastructure, access to all, 
security, local content, innovation, and skill development. 
4) Other Factors 
a) Technology-enabled models 
South African manufacturers already have high regard for 
customization and customer specific services, however these 
services are currently rendered at a higher price [15]. These 
industries are already implementing flexible manufacturing, 
but there is a great opportunity for these manufactures to move 
towards mass customization.  
Conventional manufacturers in South Africa still think 
customer integration in manufacturing process as burden and 
costly. Crowdsourcing will provide opportunity for 
manufacturers to received customer feedback and integrate 
them towards improvement of existing products or developing 
new ones. South African entrepreneurs are slowly 
understanding and embracing collaborative consumption such 
as sharing and renting, of goods and services through digital 
platforms.    
b) Social inequality 
As the fourth industrial revolution substitutes labour with 
the creative and physical capital, it is feared that this will create 
a gap between working classes and bring inequality in the 
society. The owner and provider of capital will benefit and 
accumulate more wealth, whereas the middle and low classes 
will struggle to meet their daily needs. The gap, however, is 
not healthy for the society as inequality tends to bring 
dissatisfaction and violence. Demand for highly skilled 
individuals will increase who will earn a handsome income, 
which will create a distinct groups of high skill – high pay and 
low skill – low pay [2].  
Advancement of new technologies also risk creating 
inequality in the type of work and occupations. For instance, 
specialized surgeons will still find their jobs secured compared 
to mining community who are threatened by the automation of 
the industry. The government and industry must work 
collectively to find a balance to lessen or remove the disparity 
that may arise from the adoption and implementation of the 
smart factory. 
c) Privacy and security   
The smart factory is all about data and information sharing, 
communication and networking. The interaction and flow of 
information is meant to provide an opportunity of cohesion, 
however there is a high risk that someone might gain the access 
and misuse the data. In addition, there is a high risk of cyber-
attack which might make the content vulnerable and even 
damage the whole system. The leakage of customer details will 
dampen the reputation of businesses, which will result in a loss 
of goodwill and revenues. Companies face challenge to secure 
their system and will require to make significant investment in 
cyber-security. 
The cyber risks provide an opportunity for companies to 
design secure systems and develop software that can protect 
digital systems. For instance, AI can be programmed to sense, 
detect and eliminate the threats. This provides a scope for 
investment and job opportunities for the national authorities 
and industries, as well as opportunities for ICT professionals to 
engage in R&D.  
C. South African Case Study 
A leading company in Johannesburg was identified and 
approached to discuss the challenges and opportunities that the 
company is experiencing with the implementation of industry 
4.0 in the South African market. The company is a global 
leader and a worldwide supplier of automation technology, and 
specializes in the area of electric, pneumatic, and process 
automation. The company provides products and services, as 
well as offers trainings and skills development programs for 
manufacturing and process automation to both educational and 
industrial sectors.  
The company is experiencing South African legal 
framework to create equality of workforce, or Black Economic 
Empowerment (BEE), as one of the major challenges. The 
company reported that it is currently running low in Black 
Economic Empowerment (BEE) measurement score. In 
addition, the local regulations in other African countries also 
present a strong challenge while exporting products and 
services. Compared to South Africa, some African nations such 
as Rwanda is a step ahead at the preparation for the industry 
4.0. The slow economic growth of South Africa and fluctuating 
foreign exchange rate has been limiting the company, 
especially with the investment, mass production and stocking 
of the products since customers have different requirements. 
An existing gap between educational and industrial sectors 
was reported to be another major challenge. The company 
observed that the graduates from the academic and technical 
institution lack knowledge on smart production processes and 
are rarely exposed to real industry and manufacturing 
environment. However, the company finds it as an opportunity 
to hire interns and train them to develop their industry skills. 
The company provides training to both internal staff and 
external individuals. The company has even developed 
internationally accredited modules on industry 4.0 and offers 
these modules to trainees and students. 
The company reported to have sufficient infrastructure and 
technology capable of providing high quality products and 
services to local and international customers. The company has 
experienced that smart technologies such as 3D printing lowers 
logistics as it eliminates production of a real product and 
delivery of the physical product to the consumer. Another 
opportunity of industry 4.0 as reported by the company 
management team is the flexible manufacturing capability. 
Since same assembly line is capable to produce different 
versions of similar products (such as cars with different colors), 
it significantly lowers setup time and operational lead time.  
The company reported no issues with cyber security. The 
company’s data and information is stringently controlled by the 
head office in Europe. The company operates in closed 
network and any external connection requires either encryption 
(e.g. small flash drive) or approval from the top management. 
V. CONCLUSION 
The current adoption of the smart factory in South Africa is 
quite low, however the impact of smart technologies on the 
socio-economic growth cannot be ignored. The country is 
underprepared for the digital transformation. South Africa has 
a sound manufacturing base, however upgrading to smart 
production will require a significant investment. Few industries 
such as automobiles, have already embraced automated 
machines and robots. South African authorities need to 
carefully invest on infrastructure and R&D to adopt smart 
technologies and expand the reach of online networks to 
everyone.  
In future, the advanced automation will replace labor with 
creative and physical capital, which is a great threat for labor-
intensive industries in South Africa. South African industries 
must embrace upcoming digital changes and adapt accordingly, 
and employees should train and equip themselves with required 
skill sets. South Africa already have well-educated 
professionals in the field of ICT. Furthermore, digital 
revolution will also create new and specialized jobs. 
Regulators and policymakers face a challenging task of 
regulating and formulating policies conducive for adopting 
smart technologies. South African white paper on e-Strategy 
elucidates the strategies to develop ICT sector towards 
innovation and new developments. South African 
manufacturers have already embraced flexible and customer-
specific manufacturing, which provides a platform for mass 
customization. 
The government and industrial sector must handle social 
inequalities and find a balance to mitigate the disparity in 
wages and occupations. Information sharing will increase 
cyber-risks leading to hacking of users details and misuse of 
such details for illegal activities. Companies will require to 
invest on cyber-security to protect data, which will also see 
increase in job opportunities for IT specialists and software 
designers.  
A case study conducted in one of the leading automation 
companies verified some of the challenges and opportunities 
of embracing smart factory in South Africa. The case study 
presented the challenges similar to those reported in the 
literature, for instance legal framework issues and huge skill 
gap. Technology enabled models such as flexible 
manufacturing and 3D printing provide an opportunity to 
lower the logistics and delivery costs. 
South African industries are realizing the emergence of 
digital revolution, however their mindsets are yet to fully 
focus towards smart production. Collaboration among relevant 
stakeholders will ease the transition from traditional industrial 
structure towards digital industrial revolution, and a right 
balance can be obtained to increase productivity, efficiency, 
and job opportunities. As a first step towards implementing 
smart factory, South Africa must emphasize on providing 
access of fast and reliable internet to all, improving networking 
and communication, bridging the gap between educational and 
industrial sectors to develop skilled workforce. 
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